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4.   Test   Sample   :              Cfloss   LINKE0   PE   FOAM

5.   dethod   :
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Name    :        Kim,    Yong   Hee

Techn ical   Manager

Name   :  Oho   Jae   Woo
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No   :CT15-073346

6.  Test  ne§ults

I)    CB0SS   LINKED   PE   FOAM

TEST  REPOFIT

Test    Item(s) Unit Test   method Test   Besults Test i ng   Envi

ir5;F5iT6h  coetf icient   I   1/3  octavo  band - („ 0.03 (28   ±    1)    I;.    (63
center reciuency   too  Hz   I-6n~coefficientI 1/3  octavo  bandreciuency125Hz}

Abso r otcer''er - („ 0.03 (28   ±    1)   C,    (63

Absorpt on  coe"icient   (   1/3  octave  band -
(1) 0.05 (28   ±    1)   t.    (63

c8nler   lreQiloncy   160  Hz   IAbsorptioncoefficient( 1/3  cotave  band

-
(1) 0.08 (28   ±    1)    I;.    (63

center   lreciuency   200  Hz   )Absori)lionccefficient( 1/3  octave  band

- („ 0.09 (28   ±    1)    €.    (63
center   frequency  2sO  Hz   IAbsorotloncoefficlent( I/3  cotavo  band

- („ 0.14 (28   ±    1)   I).    (63
center    frequency   315  Hz   I

Absorptconler on   ccefflcient   I    1/3  cx3tavo  bandrequency400HzI - (1) 0.20 (28   ±    1)   a.   (63

Absorotlon   coefficient    (    I/3  octave  band - („ 0.30 I   (28   ±    1)    I;.    (ee

contor    freciuency  500  Hz   I

Absor pt ion   coefficient    (   1/3  octave  band - I(1) 0.54 (28   ±    1)    C.    (63
center   freauency  630  Hz
Absor pt Ion   ccefficlent    I    1/3  octavo  bancl - (0 0.70 (28   ±    1)    .C.    (63

|c?nt_a_I   frequency   800  Hz   )iAbsorotioncoefflcient( 1/3  octavo  band

(1) 0.65 (28   ±    1)   t.   (63

Absorl't ion   coefficient    (    I/3  octavo  band - (1) 0.53 (28   ±    1)   €.    (63
center   frequency   1250  Hz   IisJo-rptioncoefficient(1/3  octave  band

(1) 0.59 (28    ±     1)    .C.    (63

Absorot ion  ccefflcient   I    1/3  cotave  band - („ 0.70 (28   ±    1)    C,    (63
center    freoLiency   2  000   Hz   I

AbsorptI on  coefficient    [   1/3  octave  bandreciuency2500HzI - („ 0.81 (28    ±     1)    uC.     (63

Gen  erAbsarpt Ion  ccoft iciont  li73-cotavo  band
- (1) 0.84 (28   ±    1)   I;.    (63

Absorption   ccofficiont   (    1/3  cotave  bancl -
(1) 0.70 (28   ±    1)    °c.    (63

center Iroquency   4  000  Hz   1

Absorption   coefficient   I   I/3  cotave  band - (1) 067 (28   ±    1)    C.    (63
I,,I

Nolse   Fledilction  Coeff iclent   (Nco)
- (1) 0.45 (28    ±     1)    ®C,     (63

`#   Test   environmental    condition   (enoty   room)    :   air    t peratur-e`   (27   ±    1) I;,   humidity   (59   i   3)

%   Fl.H.

}r{   Composit  ion   of    test   specimen   (presented   by   cl  lent)

o   lnstallation   area   :    to.81    in.    (width  3  053  in   x    length  3  539  in

o  Unit   speclmen   size   :   width  800  rm    x    length  3  539  rm    x    thickness  8  rm

o  Overlapped   instal  lation  of    twofold  specimen   (PE   loan  of   density  33   kg/in.)   of    thickness  8  rm

(A-mount  ing   according   to  AS"  E795-05) --End of  Report  ---

±    3)    %   F'.H.

±    3)   %   a.H.

±    3)    A   F\.H.

3)    %   Fl.H.

i    3)   %  f].H.

±    3)   %   a.H.

±   3)   t  a.H.

±    3)   %   a.H.

±    3)   %   fl.H.

±    3)    %   F].H,

±     3)    %   R.11.

±    3)   %   fl.H.

±    3)   A   R.H.

±    3)   A   Fl.Ii.

±    3)   %  8.H.

±   3)   *  R.H.

±   3)   %  a.H.

I   3)   %  a.H.
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TEST  REPOF3T `````    `.   ,-                      \

Descriptions Contents

Date  of  test 2015/07/16

Overview

This   test   measured    absorption    coefficients   of   Cross   UNKED   PE   FOAM   of

PT.TOILON    INDONESIA    through    ASTM    C423-09a    (Standard    Test    Method    for

Sound    Absorption    and    Sound    Absorption    Coefficients    by    the    Beverberation

Ploorri   Method).   and   the   measured   frequency   range  was   loo   llz  to  5  000   Hz   in

1/3  octave  bands.

Composition

o   lristallation   area   :   10.81    m'   (width   3   053   in   x   length   3   539   mm)

o   unit  specimen   size   :  width  800   in   x   length   3  539  rm   x   thickness  8   mm

of  test o  Overlapped   installation   of  twolold  specimen   (PE   foam   of  density  33   kg/in.)   of

specimen thickness  8  mm   (A-mounting  according  to  ASTM   E795-05).

%   The  composition  of  test  specimen  was  presented  by  client.

Measuringdevice

Beverberation  room

Structure  :   Bein(orced  concrete

(wall   thickness   :   250   mm)

Shape   :   Atypical   heptahedron

Volume   :   209.7   in.

Surface   area  :   203.9   m'

Diffilser   :   suspended   ceiling   diffusers   (15   m')

Peal  Time  Analyzer PAK   MK    11.   MOLLEP-BBM.   Germany

1/2"  Condenser  Microphone 40AE,   G.a.A.S.,   Denmark

Sound  Level  Calibrator Gal-02,   01dB,   France

Power  Amplifier CONA  V2-5000,   Inter-M,   Korea

Loudspeaker D012.   FALM.   Germany

Control  PC Workstation  Xeon  4,   HP,   U.S.A.
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Descriptions Contents

Absorption     coefficient     was     derived     as     following eqiiations     tiy     measuring

reverberation    time    before    and    after    ins(allation    of    the    test    specimen     inside

reverberation    room    according    to   ASTM    C423-09a    (Standard    Test   Method    for

Sound   Absorption   and   Sourid  Absorption   Coefficients   by  the   fleverbera`ion   Boom

Method).

Test  method

A  Measurement  of  rovorb®ration  time
Pleverberation     time     was     measured     for     two     different     sound     sources     at     6

omni~directional   microphones.   Spacing   between   microptiones   was   more   than   1.5

in,  and  spacing  between  each  microphone  and  each  sound  source  was  moi.e  than

2  in.  All  microphones  were  more  than   1   in  apart  from  the  test  specimen  surfaces.

a.  Calculation  of  absorptlon  coofflclent  (aft )

a-(J42-J4,)/S

where   42   :   equivalent  absorption  a/ea Of  reverberation  room  iricluding  test  specimen  (m')

A,   :   equivalent  absorption  area  of  empty  reverberation  room  (ni')

S  :   area  covered  by  test  specimen   (ml)

A,-o.921oL¥
Cz

where   I   :   Subscription  by  room  condition.1:   empty  room.   2:   room  with   specimen

4,   :     equivalent  absorption   area  of  reverberation   room   (m')

V  :  volume  of  empty  reverberation   room  (m`)

cr   :   speed  of  souncl   in   reverberation   room   (in/s)

c=  20.OJ7/273.15+t.C  ,   {   :   air  lemperatuie   (CC)

dg   :  decay  rate  (dB/s)

dr=  60/7'+   (dB/s).   7',.:   reverberation  time   (s)

All   decay   rates   in    1    000   Hz   and   above   are   adjusted   due   to   air

absorption   by  following   equation

da,.r-# ,dB,s,
in.   :   sound   attenuation  coefficient  during   measurement   (in-')

C.  Calculation  of  Nolse  F]edLrotlon  Coefficlent  (Nfro)
Boiind  the  average  of  the  sound  absorption  coefficierits  for  250,   500.   1   000  and

2  000  Hz  to  the  nearest  multiple  ot  0.05

-  Page  4  of  7  -
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No   :       CT15-073346

TEST   F}EPOF3T

Test  result

Test  name Measurement  of  absorptiort Specimen CBOSS  LINKED  PE  FOAMcoefficient name

Test  method ASTM  C423-09a Date  of  test 2015/07/16

Temperature Empty  room   :   (27   ±   1)   I; Relative Empty  room   :   (59   ±  3)  %
Room with  specimen  :  (28  ±  1)  t} humidity doom with  specimen  :  (63  ±  3)  9/a

Frequency F3everberation   time   of Fteverberation  time  of  room Absorption   coefficient   a.
(Hz) empty  room    7T[   (s) with  specinen   72  (S)

100 20.95 17.29 0.03

125 17.85 15.15 0.03

160 15.70 12.31 0.05
200 14.73 10.67 0.08
250 15.45 10.82 0.09
315 14.05 8.65 0.14

400 12.52 6.86 0.20

500 10.81 5.25 0.30

630 8.72 3.44 0.54
800 8.25 2.87 0.70

1000 7.82 2.95 0.65

1250 6.56 3.09 0.53

1600 5.92 2.77 0.59

2000 5.42 2.43 0.70

2500 4.63 2.09 0.81

3150 4.01 1.92 0.84

4000 3.51 1.95 0.70

5000 2.97 1.80 0.67

Noise   Beduction   Coefficient   (NPIC) 0.45
Graph  of the test  result

I.ao     ,     --
1

I

0-90    ,                                                                                                                                              i

a.co     I          -

?Orol          -I1

-i/
5::,-      -i     -,

a.co   I      -`   ---I-I-- 11                                                  I,,

1!<D.3o+-'

i   ouco   )

11I

I

o.Io +'--+  - ----i--------+ -. - --   - -1
I

a.oo -            -.--------- -i-                   i--- ----, - -   -   -
loo    lz!    leo    Zoo    2so    3i!    coo    5co    6so   eoolcooi2soi6oo2ooo2sco3iso4ocoscco

V3 0ctaveband CerfeE!rfrequency (Hz)

-  Page  5  of  7  -

© pT.The
P-20-01 -04(3)



TEST  REPOF3T
No  :       CT15-073346

haus.`.......-.

=cO . -

Pictures  of  the  test  specimen
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<Picture   1.   Installat.Ion   of   the   test   specimen>
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<Picture  2.   Detail  of  the  overlapped  test  specimen>
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